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3.4 DETECTION LEVEL GROUNDWATER MONITORING SYSTEM

This section describes the aquifer that will be monitored, the location
and justification of the monitoring wells, the installation of new wells, the
hydrogeologic data to be collected, the frequency of sampling, and the
groundwater constituents to be analyzed. Drilling, well construction, aquifer
testing, and associated activities will be conducted according to the
applicable Westinghouse Hanford procedures. Specific environmental
investigation instructions (Eli) are cited in sections of the plan.
Additional ElI may also apply.

3.4.1 Uppermost Aquifer

The unconfined aquifer beneath the NRDWL is contained primarily within
sediments of the Hanford and Ringold formations and may extend from the water
table to the top of basalt. The unconfined aquifer is discussed in more
detail in Chapter 2.0. Hydrogeologic characterization activities are designed
to obtain additional information on groundwater flow characteristics of the
unconfined aquifer.

3.4.2 Background (Upgradient) Wells

Three wells (699-26-35A, 699-26-34, and 699-26-35C) were installed
upgradient as background wells to determine the background groundwater
chemistry (Weekes et al. 1987, Table 3-2). Wells 699-26-35A and 699-26-34
were completed in the top of the unconfined aquifer in the Hanford formation,
and well 699-26-35C was completed in the upper Ringold Formation above the
LPU. Well 699-26-35B, designed to monitor potentiometric levels above and
below the LPU during and after pump tests still exists; however, it is not in
use.

3.4.3 Detection (Downgradient) Wells

Four wells (699-25-34A, 699-26-33, 699-25-34B, and 699-25-33A) were
installed as downgradient detection wells (Figure 10). Wells 699-25-34A,
699-25-348, and 699-25-33 were completed in the top of the unconfined aquifer,
in the Hanford formation, and well 699-25-33A was completed in the upper
Ringold Formation above the LPU. A fifth well (699-25-33B), designed for
monitoring potentiometric levels above and below the LPU during and after pump
tests across the LPU and monitoring gradients across the LPU, still exists;
however, it is not presently in use. All wells were designed for
hydrogeologic characterization. Table 1 summarizes the construction details
for the monitoring wells.

3.4.4 _ew Proposed RCRA Monitoring Wells

Thrce additional mnilw w opetedi the
eteof t athd...dia...tsand... cnst.i4A de.grnd watr o|nifrin and

charct~rizi%6r~t'pnn~'f~r'&ji"n'ding the initial g"RauR4.atcrmntrn
setnerk. Estimated coordinates and construction details for thswells r
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Table 1. Construction Summary--The Nonradioactive Dangerous
Waste Landfill Groundwater Monitoring Network.

Well Date Depth Casing( Screened Depth to Date
number completed drilled' Screen depths water' measured

699-26-34' 7/86 43.6 (143) CS/SS 12.7-cm 35.7-41.8 37.63 (123.45) 7/86
(5-in.) (177-137)

699-26-35A' 7/86 46 (153) CS/SS 12.7-cm 36.6-42.7 38.95 (127.79) 7/86
(5-in.) (120-140)

699-26-35C' 1/87 64.3 (211) SS/SS 10.2-c 58.8-61.9 38.9 (127.73) 1/87
(4-in.) (193-203)

699-26-33 9/86 44.8 (147) CS/SS 12.7-cm 37.8-43.9 39.99 (131.20) 1/87
(5-in.) (124-144)

699-25-34A 7/86 44.2 (145) CS/St 12.7-cm 36.0-42.1 38.25 (125.49) 7/86
(5-in.) (118-138)

699-25-34B 9/86 43.0 (141) CS/SS 12.7-cm 36.0-42.1 38.05 (124.84) 1/87
(5-in.) (118-138)

699-25-33A 1/87 77.7 (255) SS/SS 10.2-cm 58.2-61.3 37.86 (124.20) 1/87
(4-in.) (191-201)

ifl~2.~34o 10.72(173) ts,/.WS t0.2-c 3E,7-49.4 40.34.(i32.35

hfl t44 10f 50. (105) Ss/i t0. 2-m 36.O46.9 37.4 (123.95l)if

'Approximate depths in meters; feet in parentheses.bSS-stainless steel; CS--carbon steel; casing diameter in parentheses.
'Upgradient welt.

presented in Table 2 and shown in Figure 13. Thc addition of these wells 4s
not nzzczWarily intedzd to rzprcznt thc final groundwater moiorigin
nctPIork.. Additional monitoring wells may bc rcquirzd to achizvz full
complianzc with tate and federal rcgulatlonz. Thc placcmn
additional nzw wells will depend on results of water level mcasurements,
water quality analyzcz, hydrogcologic inforamation, and traccr tests collcctz
fro~m thiz initial monitoring nctwrk.

Table 2. Construction Details--Proposed Nonradioactive Dangerous
Waste Landfill Groundwater Monitoring Wells.

Well Estimated Estimated Casing Screen Estimated
number dpti depth' Screen length' coordinatesc

inII440 a go-44

NW-4 TBD 175.3 (575) SS/5S 10.2-cm 3.0 (10) N 430,450
(4-in.) E 261,400

I n sieters, feet in parentheses.
b 55 --stainless steel; CS--carbon steel;
'Lambert Coordinates.

casing diameter in parentheses.
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3.4.5 Justification for Planned Well Locations

Two shallow groundwatcr mznitorig wells and deep groundwater
monitoring well will be installed around the NRDWL, starting in fizezal
yeai499# when fund~in is ava 1able. The justification for the location of
the three new monitoring wells is based on unccrtaintic: in grzundwater flow
dircti-en: and the need for characterization of the deeper portions of the
unconfined aquifer beneath the site.

Thc hydraulic gradient across the site is low, and ther: is much
unccrtainty about groundwatcr flow dirccticnz beneath the sit:
(SPetienydphat Thec groundwater flow dirmtion indiatnd by water llex
meaur3ment dffr by apprxiimatmly 900 from grmundwater flow dircctiens
indiceatd by antaminant plume, and both diffcer frem the asumed regienal
flow direction an which th e ini ntial dctcction ya!d monitoring system is
basyd. Thcse uneertaiits i at w direction indicat that the
sting dAchtacriation moith i system may not be oempicte. The

greundwater flow dirni tion calculatcd frm watcr i en ! mgasuremcnts indiati
that pntaminant: reaching greundwater from th: NRDWL may pass nerth of the
presen~t dcwngradicnt wells undctcctcd and that contaminant: originating inth
adjacent h i may e detdcted by NRdWL dwngradint w ells.

Presently, no deep characterization or groundwater monitoring wells exist
for the NRDWL. The two deepest wells at the NRIJWL were drilled to depths of
70.1 m (230 ft) to 77.7 m (255 ft), penetrating approximately half of the
thickness of the unconfined aquifer. The closest deep borehole, drilled as
part of the Skagit/Hanford Project and not as a groundwater monitoring well,
is approximately 0.8 km (0.5 mi) from the NRDWL. The planned deep well is
necessary for the hydrogeologic characterization of the deep unconfined
aquifer. A characterization that is important because of the documented
disposal of chlorinated hydrocarbon DNAPL's in the NRDWL, the 12-year interval
between the initiation of disposal and initiation of groundwater monitoring,
and the presence of chlorinated hydrocarbons in the groundwater beneath the
SWL which is immediately adjacent to and down dip from the NRDWL.

On: shallow well will be installed on thc north sii: of the NRDWL, and
two, onc dcep and cnc shallow, on the south sid: of thc site (Figure 13). The
well On thc north side is intcndzd to supplement the HRDWL downgradicnt
dctectign nctwerk. The shallow well locatcd on the south side of the landfill
will help in scparatiR~g potcntial grtundwatcr impact: from the HRDWL and thc+
SWL. The locatiens of the shallow grourndwatcr monitoring well: arc indicate
by MEMO madeding results that indicat: a minimum monitoring cfficicncy of at
least 93%, essentially in~depen~dent of grcurndwatcr flow direction (DOE 1990).
These wells woill ensure that the unccrtainties between thc regional and loc-al
groundwater flow dirccticrns will bc adequately covercd. The deep monitoring
well, located adjacent to the shallow monitoring well on the south side of the
site, will provide for deep aquifer characterization and for detection of
DNAPL contaminants on the down dip side of the NRDWL.
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3.4.6 Well Drilling and Installation

The groundwater monitoring wells to be constructed at the NRDWL will be i
RCRA standard wells constructed to the generic specification for groundwater
monitoring wells (WHC 1990). WAC 173-160, Minimum Standards for Construction
and Maintenance of Wells was used to set the basic design requirements.jjpl wgl pAEratt w flesaaltc4I detit t fpoinws>l 33

Procedures for controlling the well site activities are given in the
Environmental Investigations and Site Characterization Manual, WHC-CM-7-7
(WHC 1988) and listed in Table 3.

The new wells will most likely be drilled with Pn ffr ffiy rig. If
another method of drilling is chosen, it will have t e same advantages as the

method: (1) drill cuttings can be easily contained (important in
poently contaminated material), (2) representative geologic samples can be
collected, (3) moisture samples can be collected from above the water table,
(4) disturbance to the borehole wall is minimized, (5) a straight, plumb
borehole is produced, and (6) groundwater quality is not affected by drilling
fluids other than water or air.

Drill cuttings will be routinely monitored for radiation and hazardous
material in accordance with a site-specific Hazardous Waste Operating Permit
(HWOP). Contaminated cuttings will be handled, transported, and disposed
according to the Environmental Investigations and Site Characterization
Manual, EII 4.2, "Interim Control of Unknown, Suspected, Hazardous and Mixed
Waste." If the level of contamination is significant enough to require
changes in well design or well location, Ecology will be notified by
Westinghouse Hanford prior to making the changes.

Drill rigs and peripheral equipment (such as drill tools, cables, and
temporary casing) will be steam cleaned before arriving on site, moving to a
new site, and beginning construction of the next well, in accordance with
ElI 5.4, Field Cleaning and/or Pi--tMina t NipMent. The addition of
water to the borehole will be kept to a minimum or avoided. This will
minimize well development pumping after wells are completed and minimize the
chances of driving any vadose zone contaminants into the groundwater.

Temporary carbon steel casing with a minimum diameter of 20 cm (8 in.)
will be driven to total depth as each borehole is advanced. A temporary
20-cm- (8-in.-) diameter telescoping screen may be installed for aquifer
testing, if necessary. After the borehole has been drilled to its total
depth, the final well casing and screen will be installed and the temporary
carbon steel casing will be removed as the filter pack and annular seal
materials are placed in the annular space. If a temporary screen is used, it
will be left in place.

Tw: of th: well: will be drlied apprximately 9 m (30 ft) into th:
saturated sedimns On: of the wells will b: drilled to the top ef th:
basalt that forms the bas: of the unconfinei aquifer (expeeted depth is
approximately 152 m~ [500 ft]).
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Table 3. Applicable Environmental Investigations Instructions.

Number Title
Eli 1.1 Hazardous Waste Site Entry Requirements

Ell 1.2 Preparation and Revision of Environmental Investigations Instructions
Ell 1.4 Instruction Change Authorizations
ElI 1.5 Field Logbooks
Eli 1.6 QA Records Processing
Eli 1.7 Indoctrination, Training and Qualification
Ell 1.9 RI/FS (RFI/CMS) Doctnent Review and Control
Eli 1.10 Identifying, Evaluating, and Docuaenting Suspect Waste Sites
Eli 1.11 Technical Data Management

Eli 2.1 Preparation of Hazardous Waste Operations Permits
Eli 2.2 Occupational Health Monitoring
Eli 2.3 Adainistration of Radiation Surveys to Support Environmental Characterization Work on the

Hanford Site

Eli 3.2 Calibration and Control of Monitoring Instruments

Eli 4.2 Interim Control of Unknown, Suspected Hazardous and Mixed Waste

Eli 5.1 Chain of Custody
ElI 5.2 Soil and Sediment Sampling
Eli 5.4 Field Cleaning and/or Decontamination of Equipment
ElI 5.5 1706KE Laboratory Decontamination of RCRA/CERCLA Sampling Equipment
ElI 5.7A Hanford Geotechnical Sample Library Control
ElI 5.8 Groundwater Sampling
Eli 5.10 Sample Identification and Data Entry into HEIS Database
Eli 5.11 SawpLe Packaging and Shipping
Eli 5.12 Air Quality Sampling of Ambient and Downwind air at Waste Sites
Eli 5.13 Drum Sampling
ElI 5.14 Drum HandLing

ElI 6.1 Activity Reports of Field Operations
Eli 6.6 Ground Water Well Characterization and Evaluation
Eli 6.7 Resource Protection Well and Test BorehoLe Drilling
Eli 6.8 Well Completion

ElI 9.1 Geologic Logging

Eli 10.1 Aquifer Testing
Eli 10.2 Measurement of Ground-Water Levels
Eli 10.3 Purge Water Management
Eli 10.4 Well Development Activities

Eli 11.1 Geophysical Logging
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Table 4. Groundwater Sampling Parameters*, Maximum Level.
Interim primary drinking Maximum levelb

water standards
Arsen4e 0-."
Barium 1.0
Gadm4-um 0-."
Chromium 0.04
Fluoride 1.4 to 2.4
I-e" 0-."
Meeeury 0.092
Nitrate (as N03) 45
Selen4m 0,41
S4-lver 0-. "
Endrin 9-0002
4fidene 9.004
Metlieoyeh-er 7
Texaphene 0.005

Rad4 T Si-7
Gross Alpha 15 pCi/L
Gross Beta 4 mrem/year
Turbidity (surface water only) 1 NTU
Coliform bacteria 1/100 mL
Groundwater quality parameters
Chloride
Iron
Manganese
Phenols
Sodium
Sulfate
Groundwater contamination indicator parameters
pH
Specific conductance
Total organic carbon
Total organic halogen
Site specific parameters
Tritium
Volatile halogenated hydrocarbons

'Regulatory requirements for sampling parameters are
subject to change because of federal regulations.

bUnless otherwise noted, concentrations are in mg/L.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Backhoe 0-10-ft Sample
Method: ODEX air rotary Method: Air returns
Drilling Additives
Fluid Used: None Used: None
Driller's WA State
Name: S. McKinnon/D. Mingo Lic Nr: Not docunented
Drilling Company
Conpany: Jensen Drilling Co Location:Not docunented
Date Date
Started: 09Sep92 Complete: 220ct92

Depth to water: 132.4-ft 220ct92
(Ground surface)133.3-ft 20Jun94

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0-84: SAND
84-101: GRAVEL
101*103: SAND
103-126: GRAVEL
126-126.5: Silty sandy GRAVEL
126.5-161: Sandy GRAVEL
161-173: Silty sandy GRAVEL

WELL TEMPORARY
NUMBER: 699-25-34D A5419 WELL NO:
Hanford
Coordinates: N/S N 25,253.6 E/W W 33,847.9
State NAD83 N 131,191.16m E 579,589.97m
Coordinates: N 430,469 E 2,261,412
Start
Card #: Not documented T____ R____ S
Elevation
Ground surface: 534.47-ft (Brass cap)

-'

* M

4-|

; . ::!!

awml:e

.. ..~.......1

Elevation of reference point: t537.91-ft]
(top of casing)
Height of reference point above[ 3.44-ft
ground surface

Depth of surface seat [2.0-8.6-ft)
Type of surface seat:
Cement grout to 8.6-ft
4-ft x 4-ft concrete pad
extending 2.0-ft into annulus

13-in nominal hole, 0-9.8-ft
11-in nominal hole, 9.8-173-ft

4-in ID T304 stainless steel casing,
+1.0126.8-ft

Sentonite crumbtes, 8.6-119.4-ft

Enviroplug coarse chunk bentonite seaL,
119.4-123.1-ft
Silica sand pack:
123.1-266.2-ft, 20-40-mesh

4-in, T304 stainless steel screen,
126.8-162.0-ft. #10-slot

FiLL, 166.1-173.0-ft
Borehole drilled depth: [ 173.0-ft]

Drawing By:-RKL/6N25W34D.ASB
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample
Method: Air rotary Method: Air returns
Drilling Additives
Fluid Used: Not applicable Used: None
Driller's WA State
Name: S. McKennon/D. Mingo Lic Nr: Not documented
Drilling Company
Company: Jensen Location:Not documented
Date Date
Started: 09Sep92 Complete: 22Oct92

Depth to water: 124.1-ft Oct92
(Ground surface)125.3-ft 20Jun94

GENERALIZED Geologist's
STRATIGRAPHY Log

0-74: SAND
74-82: GRAVEL
82-85: Sandy GRAVEL
85-87: GRAVEL
87-99: Gravelly SAND
99"102: GRAVEL
102o108: Sandy GRAVEL
108-119: SAND
119-122: GravelLy SAND
122-124: SAND
124-127: Sandy GRAVEL
127*139: Silty sandy GRAVEL
139-164.9: Pebble cobble GRAVEL
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WELL TEMPORARY
NUMBER: 699-26-34B A5420 WELL NO:
Hanford
Coordinates: N/S N 25.782 6 E/W W 33,716.8
State NAD83 N 131,352.50m E 579,629.52m
Coordinates: N 430,998 E 2,261,542
Start
Card #: Not documented T_ R_ S
Elevation
Ground surface: 526.47 Brass cap

Elevation of reference point: [530.27-ft]
(top of casing)
Height of reference point above[ 3.80-ft 3
ground surface

Depth of surface seal
Type of surface seat
Cement grout to 8.2-ft
4 x 4-ft x 4-in concrete pad
extends 1.5-ft into annulus

[1.5-8.2-ft)

13-in nominal hole, 0-8.5-ft
11-in nminal hole, 8.5-164.9-ft

4-in 10 T304 stainless steel casing,
+0.7-118.4-ft

Bentonite crumbles, 8,2-111-ft
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Enviroplug bentonite chunks,
111.0-115.2-ft
Silica sand pack,
115.2-161.6-ft, 2D-40-mesh

4-in T304 stainless steel screen,
118.4-153.6-ft, #10-sLot

I~f!filif ff |Fitt, 161.6-164.9-ft
s-| Borehole drilled depth:

DTB=Depth to bottom,
154.4-ft, 18Dec92

Drawing By: RKL 6N26W34B.ASB

[ 164.9-ft]
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